REMARKS/ARGUMENTS 



This Response is being submitted in response to tine Office Action dated October 
21, 2008. Claims 1, 4, 7-8, and 11-13 are currently amended. Claims 2-3, 5-6, and 9- 
10 are original. Claims 14-16 are new. Claims 1-13 were pending and now, with 14-16 
added, claims 1-16 are pending in this application. Claims 1-13 stand rejected. 
Reconsideration and reexamination are respectfully requested. 

Rejections Under 35 U.S.C. § 103 

Claims 1-13 stand rejected under 35 USC 103(a) as purportedly being 
unpatentable over Sheldon (R. Sheldon, "Catalytic reactions in ionic liquids", Chem. 
Commun., 2001, pp. 2399-2407, vol. 23, The Royal Society of Chemistry, United 
Kingdom; hereinafter "Sheldon"). 

Specifically, the Examiner has rejected claims 1-13, stating, inter alia, that it 
would have been obvious to exchange one ion for another in the ionic liquid based on 
the reaction conditions or desired reaction conditions. See Office Action of October 21 , 
2009, page 3. Applicants respectfully traverse these rejections for at least the reasons 
discussed below, and respectfully submit that Applicants' developments would indeed 
NOT be obvious to one skilled in the art for the following reasons. 

"[Rjejections on obviousness grounds cannot be sustained by mere conclusory 
statements; instead, there must be some articulated reasoning with some rational 
underpinning to support the legal conclusion of obviousness." In re Kahn . 441 F. 3d 
977, 988 (Fed. Cir. 2006). The law of obviousness requires that there must be some 
suggestion or motivation, either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art, to modify the reference or to 
combine reference teachings. See, KSR International Co. v. Teleflex Inc. , 550 U.S. 
398, 82 USPQ2d 1385 (2007) (the KSR Court expressly retained the teaching, 
suggestion or motivation test) and see, e.g., MPEP 2143, inter alia; see also In re 
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Vaeck . 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991) (concentrating upon what the 
prior art actually 'taught', 'expressed', 'conveyed', and/or 'spoke of). 

Combining known prior art elements is not sufficient to render the claimed 
invention obvious if the results would not have been predictable to one of ordinary skill 
in the art. KSR International Co. v. Teleflex Inc. . 550 U.S. 398, 82 USPQ2d 1385 
(2007); and see. United States v. Adams . 383 U.S. 39,42-43, 51-52, 148 USPQ 479, 
480, 483-84 (1966) (stating that "[d]espite the fact that each of the elements . . . was 
well known in the prior art, to combine them as did Adams required that a person 
reasonably skilled in the prior art must ignore the teaching away of the prior art . . . ."). 
"When the prior art teaches away from combining certain known elements, discovery of 
successful means of combining them is more likely to be nonobvious." KSR v. Teleflex . 
supra, at 1395. 

As noted by the examiner, the acylation reactions taught by Sheldon do not 
employ the same anion, i.e. trifluoromethanesulfonate, as employed in the instant 
process. When defining ionic liquids, Sheldon does teach that 
trifluoromethanesulfonate is also an anion that may be employed with a 
dialkylimidazolium cation (p. 2399, second column, Fig.1, Table 1, and p. 2400, flrst 
column). Particularly, Sheldon mentions 1-ethyl-3-methylimidazolium 
trifluoromethanesulfonate as part of a list (p. 2399, second column. Table 1, and p. 
2400, first column), but no specific, suggestive or motivating mention is made of their 
use in Friedel-Craft acylation reactions. 

As also noted by the examiner, Sheldon generally teaches monophasic systems 
wherein the ionic liquid acts as both the solvent and the catalyst. Particularly, Sheldon 
refers to dialkylimidazolium chloroaluminates as Friedel-Crafts catalysts (p. 2400, 
second column; emphasis added): 
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One can envisage various scenarios for catalysis in and/or by 

« Mojiophasic systems in which the catalyst and substrate are 
dissolved in the ionic liquid. 

• Monophasic systems in which the ionic liquid acts as both 

a^mninates as Fr)edel--Crafts catalysts (see later) . 

• Biphasic systems in which the catalyst resides in the ionic 
liquid and the substrate/product in the second phase or vice 



In the section of Sheldon entitled "Lewis and Bronsted acid catalysis in ionic 
liquids", where Friedel-Craft reactions are described, more details are given on ionic 
liquids containing chloroaluminate anions, which are said to be strong Lewis acids and, 
if protons are present, also superacidic. Sheldon mentions that ionic liquids can function 
as both a catalyst and a solvent for acid catalysed processes (p. 2404, second column; 
emphasis added). 

Le^fs aitd BriSiSted acid ca£a]y$^ in ionk liquids 

fmlc Ji qdds amtaininj; chloro^ MMI^ (AiCi4~', AI1Q7-) 
anicras are sirong Lswis acids and if fKrafoitsi aa-e jireseni diey arc 
stiperacidic <see earlier). Coupled with the fsic! that they are 
relatively easy to handle this makes these malerkls attractive 
non-volatile alteniatives for standard Lewis acid catalyst.s> such 
as AICI3, and hazardous Br0j^sted acids mch 8S HF. Tbe ionk 

j^feksed procesggs. Since Lewis and Bi^stnsted acid-mediatcd 



Additionally, Sheldon mentions that some of the first reactions to be studied in 
ionic liquids were Friedel-Crafts alkylations and acylations. Nevertheless, subsequently 
and importantly, it is also stated that not all ionic liquids are active as Friedel-Crafts 
catalysts (p. 2404, second column; emphasis added), where "emim" means 
ethyl methyl im idazol ium : 
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rale cTsfeancsisicMs in ioiik 1lE|ukls, iodsed, mms of ilie ffet 
reactions to smdied in iouk Jiqpds were Frkdel^Crafe 
alkylatlojis And acyktioiss. Willte^^ and ct^workt^rs^''^ .^owed ifeat 
iomc ]t<|Uit,ls kitnvtd itfm the i^ctjon jrf e^HnO^^^ 

^jljo^of fiLacunis A 1.1 'ni,stt\tre affords tjjc letr^tikMno- 
diBXiW^^ ttulmAICU, wliklj is ref eired id as beiog neEiral aBd 

active m Rkdd-Crafts stlkyleiions aad .acyM€ins>^ For 

Sheldon fails to present any motivation to use ionic liquids containing 
trifluorosulfonate anion (CF3SO3-): In the section related to "Lewis and Br0nsted acid 
catalysis in ionic liquids," Sheldon describes two kinds of Friedel-Crafts reactions, 
namely acylation reactions and alkylation reactions. Concerning Friedel-Crafts acylation 
reactions, ionic liquids containing chloroaluminate anions are reported to be useful 
catalysts/solvents, but several drawbacks associated with the mentioned anions are 
noted, namely, on one hand the high reactivity towards water of the chloroaluminate 
anions (p. 2399, second column and 2400, first column; emphasis added): 



Room temperamre ionic liquids are not new, Elbylammoii- 
ium nitratfL which is Viqukl at room femperamre {but tisiially 
contains 200-^00 ppm water) was fim de^scfibed in 1914;^ M 
the late 1940s, jV-alicylpyTidmjnm cMoroalujiimates were 
studied 3S electrolyi^K for eleoroplaEing ajitajmium. These 
systenis wert', reauMjaied by ihc groups of Hiissey,'^* Oster- 
young' • md WUkes*^ In the late 1970s. Uic fim examples of 
iunic liquids based on 4ii^^^^^^^^^^,^^^M.^MMS2S^^ 
in the early ]!?8Ds by wf^es and coworSejsJ- xJexcomam^ 

iiseM calalysts/iscJh»eiils fot Fdedei^tiifls acylatiomj^ How- 
ever, a^^'lgu i olKsta^'^^ f^^^ use of these .ktmc liquids 

js ttie bi|fe reacuvjty of ilje chlosrf^MiiiMiate ^aion tfrnratxls 
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and, secondly, the difficulty of recovery of the final ketone product due to the strong 
complex formed with the chloroaluminate ionic liquid (p. 2404, second column; 
emphasis added): 



Sedcion and coworfcers^^ sisttlied liieRtiedel-Cnifts acylation 
of tol^iene, chlofoljenzeae and anisole with Bceayi diloride ia 

SiM^ A|^G^_md ojb^^^^ t() the 

iraseoMe, was oltaSi^"m yield as a single isotnef 
(Reaction 19). It sl«3iiid be jioted, how?aver, ihalt the qtieslion of 

1^ . c^oc, 
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product mcover)' tai the i^Olou medlro atiJl jieecis to be 
iiekf^s^^ in these ^ysmais, ki cenveiitloiMl AICbi)rffltioted 
aeylaiioiis the Iselooe pto^tx fmm a str©tt| camplex with tfie 
dilor{3duiif]|iiat£ imk lupid. 

There is also an example of an ionic liquid used in a Friedel-Craft alkvlation 
reaction, but this is of no interest to assess the inventive step of the instant claims, 
related to a Friedel-Craft acvlation . 

Thus, there Is no teaching, suggestion or motivation in Sheldon to use Ionic 
liquids containing trifluoromethanesulfonate anions in Friedel-Craft acylation reactions. 
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Consequently, there is no expectation of success therefrom for the process defined by 
the instant claims. 

It should be noted that chemistry, being a generally unpredictable art, doesn't 
provide for generalized expectations of success in or from one class of compounds to 
another. See In re Papesch , 315 F.2d 381, 137 USPQ 43 (CCPA 1963). Here, this 
indicates that any success Sheldon may have had with ionic liquids containing 
chloroaluminate anions d oes not, without more, teach or suggest any expectation of 
success with a different class of compounds, e.g. ionic liquids containing 
trifluoromethanesulfonate anions. Note, this is the general basis for the need for data in 
chemistry cases, as it is typically not predictable that a particular success is or may 
have been achieved, generally, when any changes are made from the original chemistry 
or chemical process. 

Still furthermore, the currently claimed formulation yields unexpectedly improved 
properties or properties not present in the prior art, particularly the present invention 
allows to carry out Friedel-Crafts acylations with good yields and high selectivity in the 
para position of the Friedel-Crafts aromatic substrate (Applicants' specification, page 2, 
para. [0026]), as can be seen from Examples 1 to 4, where selectivity ortho/para is 
0/100. Such increase in properties is not predictable from Sheldon, nor the 
effectiveness, thus bolstering the non-obviousness of the direction taken by the 
inventors here. At the same time, the problems mentioned above, associated with the 
use of ionic liquids containing chloroaluminate anions disclosed in Sheldon (see above) 
are avoided, also not suggested, taught or motivated by Sheldon. 

Thus, Applicants have demonstrated that the particular anion of the ionic liquid, 
trifluoromethanesulfonate, can provide desirable, yet unpredictable and thus new and 
unexpected results, generally by showing that the claimed process achieved different 
purposes and effects over that which was available in the prior art. These results are 
not predictable, nor is the use of the specific ionic liquid; no teaching, suggestion or 
motivation being found therefor. 



Berenbaum Weinshienk & Eason, P.C. 



10 



Attorney Docket No. 14455.857US01 



Claims 2-16 are all directly or indirectly dependent on claim 1 and include all its 
features. Accordingly, Applicants incorporate their above arguments, and submit that 
Applicants' claims 1-16 are believed to be allowable at least for the same reasons set 
forth above for claim 1 . Reconsideration and withdrawal of these rejections are thus 
also respectfully requested. 

CONCLUSION 

Applicants note that all rejections are obviated or traversed hereby and 
respectfully request that they thus be withdrawn. A timely Notice of Allowance is thus 
requested to be issued in this case. Applicants believe that, apart from the fee for the 
extension of time to reply, no fees or petitions are due with this filing. However, should 
any such fees or petitions be required, please consider this a request therefore and 
authorization to charge Deposit Account No. 02-2093 as necessary. 

Dated: April 21, 2009. 

Respectfully submitted, 

/peterbscull/ 

Peter B. Scull, Registration No. 37,932 
Attorney for Applicants 
USPTO Customer No. 43,439 

BERENBAUM, WEINSHIENK & EASON, P.C. 
370 Seventeenth Street, Suite 4800 
Denver, Colorado 80202 
Tel: 303-592-8378 
Fax: 303-629-7610 
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